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A MICROWAVE DEVICE FOR DISSIPATING 0 R ATTENUATING POWER 

for H ThS . PreSent ±nVen tion Elates to a microwave device 
for drssxpating or attenuating power. 

The present invention relates specifically to a 
devxce forming a medium to high power resistive load 

(w) 'to looV P ° Wer ratlng ° f ° rdSr ° f a few wa " s 

Zse stT- " PartlCUlar for use ^ cellular radio 
Dase stations or in wirel<=^o 

WLAN type. ""el"* local area networks of the 

BACKGROUND OF THE INVENTION 
Such a device, used in a microwave system, serves in 
partrcular in the event of malfunction to dissipate the 
non-actrve energy of the system in the form of heat and 
» particular the energy carried in a microwave 
13 transmission line. 

Such a microwave transmission line can be 
constituted by a dielectric substrate having one face 
carrying a conductive strip and its opposite face 
carrying a metal ground area, the conductive strip beina 
connected to a resistive layer deposited on the 
substrate. 

a ■•microl a - t r nSmiSSi ° n liM U generally referred to as 
a microstrip" . 

The impedance of such a microwave transmission line 
generally 50 ohms (£2) . 

a nacL hS deVi ° a " reSistivs ^ be housed in 

a package connected to the system by a cable, thus 

enablrng the device to be put into contact with a coolinn 
30 :rLTload SUCh 3 ™~ iS ~^ — ' 

In a variant, the device may be fixed directly onto 
a Prece of eguipment of the system, e.g. a circuit 
thereof. 
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Patent No. EP 0 092 137 describes a device forming a 
res lstl ve load that comprises an insulating substrate 
havrng deposited thereon adjacent resistive layers in the 
form of circular sectors. The outer arc of a resistive 
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trench patent application No. FR 2 486 7?n h 
5 a device for termini 0 des cribes 

conned to ground -^u'^L" ^^^.T" b6i " 9 
conducive strip may be deposited on 

m contact with the conductive strip and \ 

two metallizations that are tl interconnecting 

Plane to form two capacitors: 0 C ° _ ° Perate " »™« 

US patent No. 6 326 862 describes an electrical 
t™tion system comprising _ J^"^ 

dielectric substrate supporting, , * ■ 

element located therein ™ termmation circuit 

that is relative! tall" 1 h " 3 " rst c ""y 

inner conductor of the ^ 3UnC " 0n """"" the 

substrate s 1 C ° aXlal Cable and «» dielectric 

cavi ty 0 ;j / r;LT n M ut into a ~ 

to correct impedance batches ^ ** 
OBJECTS AND SUMMARY OF THE INVENTION 

a nove?Jc^r^n: eek V n """"" 
type device formin resis"^" 1TV "^™P" 
to reduce impedance mismatch^ ^ X" Tr^ 
so over a broad range of frequencies '° * 

Parties; a th :evi n c V : n fo° n . PrOVideS 3 * 

device forming a resistive load or an 
atte nuator , for dissipating or attenuati po „°; r an the 
device comprising: ^ ' the 

- an insulating substrate; 

at least one conductive strin of = ■ 
transmission line on a ! microwave 

n line on a face of the substrate; 
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- at least one ground zone; and 

- at least one resistive layer placed on the above- 
mentioned face of the substrate, the resistive layer 
having at least a first region to which the conductive 
strip (s) is connected and a second region connected to 
the ground zone, the resistive layer presenting a 
longitudinal axis; 
wherein : 

- the first region presents a dimension extending 
transversely to the longitudinal axis of the resistive 
layer that is less than that of the second region; and/or 

- the resistive layer is covered at least in part by 
a ground plane connected to the above-mentioned ground 
zone and insulated from the resistive layer by an 

15 insulating layer. 

In the invention, because the first region is 
narrower than the second region, the capacitive mismatch 
at the input to the resistive layer is reduced. 

Preferably, the or each first region of the 
20 resistive layer is of a shape that converges towards the 
conductive strip, this first region possibly being 
substantially trapezoidal in shape, for example, the 
conductive strip (s) being connected to the resistive 
layer via the minor base of the trapezium. 
25 To make a resistive load, the entire resistive layer 

may be substantially trapezoidal in shape, in which case 
the ground zone is connected to said layer via the major 
base of the trapezoid. 

In a variant, the second region is substantially 
rectangular and the ground zone is connected to said 
region by one side of the rectangle. 

To make an attenuator having two conductive strips, 
the resistive layer has two first regions each connected 
to a conductive strip and to a central rectangular second 
35 region connected to the ground zone. 

In a variant or in combination with the above- 
specified shapes for the resistive layer, the invention 
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"ve"" t 7 Sible t0 " dUCe ^-e -i-tch.. by 
covering the resistive layer at • 

ground plane connected to IL ^ * 

from the resistive , k ^ ins ^ted 

5 in thT ^ ^ insulat -g layer. 

shape r t ;i:;;: v mbinin9 the ^ 

Liie resistive 1 ^ \/o >~ T T • 4_ u ^ ^ 
9 round plane above the re ^ ' « e presence , f th . 

obtain a reduction in capacltive ^ ^ — ible t( 

mismatches, and thus t-o ^ • u lve 

1° for fluencies to .b^t T„ 

ir> lo aoout 8 gigahertz (GHz) 

In addition, the device nf r v, 0 • 

relatively low cost price "ventxon can be of 

Preferably, the ground plane does not cover the 

layer (s). the re sistive 

The ground plane may cover th* 
resistive layer <s, completely ° f th » 

Advantageously, the ground plane extends 

^nTaX:rto is r e dir — - <- 

w- J eni to th ^ second reaion i-v^ 

Advantageously, the above-soeci f 1 „a 
connected to lateral „„ „ s Pecifred ground plane is 

races of the substrar ^ " t " dl "« edge 

mallei to ^ "~ « 



The insulating layer may be a layer of glass, e.g. 
deposited by silkscreen printing on the resistive layer. 

The ground plane may comprise a conductive material 
deposited on the insulating layer, in particular by 
silkscreen printing. 

The ground zone on the substrate may be connected to 
a ground plane on the other face of the substrate, in 
particular by one or more metallizations on an edge face 
of the substrate, or in a variant via metal-plated 
through holes made in the thickness of the substrate. 

In a variant, the device includes an insert with a 
conductive wall that is pressed against the insulating 
layer and defines the ground plane. 

In an embodiment of the invention, the insert has at 
least one lateral conductor arm connected to the ground 
plane and suitable for pressing against an edge face of 
the substrate and optionally, where appropriate, against 
one of the above-mentioned lateral conductive tracks. 

When the device is an offset load, the insert may 
include at least one conductive and elastically 
deformable tab suitable for pressing against a wall of 
the package, thus providing an electrical connection 
between the ground plane of the device and the wall of 
the package. 

The insert may also be arranged to hold the 
substrate on the bottom of the package. In other words, 
there is no need to make a metallurgical bond, e.g. by 
soldering, between the substrate and the bottom of the 
package, with retention in the package being obtained 
mechanically. The substrate then need not have any 
metallization on its face opposite from its face carrying 
the resistive layer, the ground plane being connected to 
the ground of the package. 

In particular when the device is fixed directly on a 
piece of equipment of the system, the insert may include, 
for example, at least one fastener portion enabling it to 
be fastened on a support, in particular by soldering. 
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The invention also provides a microwave device for 
at least one of dissipating and attenuating power 
comprising: 

- an insulating substrate; 

- at least one conductive strip of a microwave 
transmission line on one face of the substrate; 

at least one ground zone; and 

- at least one resistive layer deposited on the 
above-specified face of the substrate, the resistive 
layer including at least a first region to which the 
conductive strip (s, is connected, and a second region 
connected to the ground zone, the resistive layer 
presenting a longitudinal axis, 
in which device: 

- the resistive layer is covered at least in part by 
a ground plane connected to the ground zone and insulated 
from the resistive layer by an insulating layer- 
wherein the device includes an insert comprising a 
conductive wall pressed against the insulating layer and 
defining the ground plane, and wherein the insert is 
arranged to hold the substrate on the bottom of a package 
in which the device is housed. 

The invention also provides a microwave device for 
attenuating power and forming an attenuator, the device 
comprising: 

- an insulating substrate; 

- at least one conductive strip of a microwave 
transmission line on a face of the substrate; 

at least one ground zone; and 

30 - at least one resistive layer placed on the above- 

mentioned face of the substrate, the resistive layer 
havxng at least a first region to which the conductive 
strip (a) is connected and a second region connected to 
the ground zone, the resistive layer presenting a 

35 longitudinal axis; 
wherein : 
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- the first region presents a dimension extending 
transversely to the longitudinal axis of the resistive 
layer that is less than that of the second region 

The invention also provides a microwave device for 
attenuating power and forming an attenuator, the device 
comprising: 

- an insulating substrate; 

- at least one conductive strip of a microwave 
transmission line on a face of the substrate; 

at least one ground zone; and 

- at least one resistive layer placed on the above- 
mentioned face of the substrate, the resistive layer 
having at least a first region to which the conductive 
strip ( S ) is connected and a second region connected to 
the ground zone, the resistive layer presenting a 
longitudinal axis; 

wherein: 

- the resistive layer is covered at least in part by 
a ground plane connected to the ground zone and insulated 
from the resistive layer by an insulating layer 
The invention also provides a method for manufacturing a 

microwave device for- at 1^ = ^.4- ^ ,. 

evice tor at least one of dissipating and 

attenuating power, the device comprising: 

- an insulating substrate; 

- at least one conductive strip of a microwave 
transmission line on a face of the substrate; 

at least one ground zone; and 

- at least one resistive layer placed on said face 
of the substrate, the resistive layer having at least a 
first region to which the conductive strip (s) is 
connected and a second region connected to the ground 
zone the resistive layer presenting a longitudinal axis; 
m which device: 

- the resistive layer is covered at least in part by 
a ground plane connected to the ground zone and insulated 
from the resistive layer by an insulating layer; 

wherein the method comprises following step: 
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- making the ground plane by dispositing by screen- 
printing a conductive material on the insulating layer. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The invention can be better understood on reading 
the tollowing detailed description of non-limiting 
embodiments, and on examining the accompanying drawings, 
in which: ^ 

- Figure 1 is a diagrammatic and fragmentary plan 
view of a device forming a resistive load in accordance 
with the invention; 

- Figures 2 and 3 are diagrammatic and fragmentary 
views respectively in perspective and as seen from above 
of a variant embodiment of the device of the invention 
forming a resistive load; 

- Figure 4 is a diagrammatic and fragmentary 
exploded view of a device forming a resistive load in 
accordance with the invention, and housed in a package - 

Figure 5 is a diagrammatic and fragmentary 
perspective view of a device forming a resistive load in 
accordance with a variant embodiment of the invention; 
and 

- Figure 6 is a diagrammatic and fragmentary 
perspective view of an embodiment of an attenuator of the 
invention. 

MORE DETAILED DESCRIPTION 
Figure 1 shows a device 1 forming a microwave 
resistive load for dissipating power, the device 
comprising a resistive layer 2 deposited on a face 4 of 
an insulating substrate 3, the resistive layer 2 being 
connected firstly to a conductive strip 5 and secondly to 
a ground zone 6 also deposited on the face 4 of the 
insulating substrate 3. 

The device 1 is for use in a microwave system 
The substrate 3 may be made of ceramic, in 
particular of alumina or of aluminum nitride (A1N) 
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Together with the conductive strip 5 and a ground 
area 8 situated on a face 7 opposite the face 4 the 
substrate 3 forms a microwave transmission line 

5 shown) ^ gr ° Und 8 ^ S ° ldered t0 * <-t 

The ground zone 6 may be connected to the ground 
area 8 by one or more areas of metallization formed on an 
edge face 3a of the substrate 3 or on metal-plated 
iQ through holes made through the thickness of the substrate 

The resistive layer 2 may be deposited on the 
substrate 3 by silkscreen printing or in a thin layer 
for example. 

In the example described, the resistive layer 2 has 
an xnput region 2a that is substantially in the form of 
an isosceles trapezoid, the conductive strip 5 being 

connected to said reoion „^ 4- K ~ 

region Za via the minor base 10 of the 
trapezoidal. e 

At its end opposite from the minor base 10, the 
region 2a is extended by a rectangular region 2b whose 
long side coincides with the major base of the trapezoid. 

The ground zone 6 is connected to the resistive 
layer 2 along a long side 11 of the rectangle 

25 whi reSlStiVe layer 2 Presents a longitudinal axis X 

25 which is parallel to the conductive strip 5 in the 
example described. 

This particular shape for the resistive layer 2 

^ToiT^" 1 " t0 ~*«*tive »i— tch at the 

input of the resistive layer. 

To further improve microwave matching of the device 
1, it is possible, as shown in Figures 2 and 3, to extend 
the ground zone 6 by a ground plane 12 partially covering 
the resistive layer 2. 

For this purpose, the resistive layer 2 is 
completely covered in an insulating layer 13 which is 

constituted, for example, by a laver nf m = 

^ ' °y a -Layer of glass deposited 
by silkscreen printing. 
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The ground plane 12 is rectangular in shape and of 
length substantially equal to the width of the substrate 
The ground plane 12 covers the ground zone 6 and is 
set back from the minor base 10 of the trapezoid 

In other words, the ground plane 12 covers the 
region 2b of the resistive layer 2 completely while 
leaving uncovered the junction portion between the 
conductive strip 5 and the resistive layer 2. 

In the example described, the ground plane 12 is 
made from a conductive paste deposited on the insulating 
layer 13. y 

As can be seen in Figures 2 and 3, the ground zone 6 
may be connected to two lateral conductive tracks 14 15 
parallel to the axis X. 

The ground plane 12 covers the tracks 14, 15, and 
makes contact with them. 

The presence of these tracks 14, 15 connected to the 
ground plane 12 serves to further improve microwave 
matching. 

The edge faces 3a of the substrate 3 parallel to the 
axxs X can be metallized and connected electrically to 
the ground plane 12. 

Figure 4 shows a device !■ forming a resistive load 

25 "° ffSet and that —titutes a variant embodiment 

or the invention. 

The device 1' is housed in a package 20 which can be 
at a distance from the microwave system, in particular in 
order to enable it to be put into contact with a cooling 
radiator. ^ 

The device !■ differs from the device 1 described 
above by the fact that the ground plane is not 
constituted by a layer of conductive material deposited 
on the substrate, but is defined by a central wall 23 of 
a metal insert 22 which is pressed against the substrate 
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The conductive strip 5 is for connection to the 
central conductor of a coaxial cable 21 having one end 
connected to the package 20. 

On either side of the central wall 23, the insert 22 
comprises two lateral arms 24 for pressing against two 
parallel edges of the substrate 3 and against the 
conductive tracks 14 and 15. Each of the arms 24 has a 
vertical portion 24a that presses against an edge face of 
the substrate 3 . 

On its top face, the insert 22 has a conductive and 
elastically deformable tab 25 suitable for pressing 
against a conductive lid 26 for the package 20. In the 
invention, it is possible to provide a plurality of 
conductive tabs 25 . 

In the example described, the resistive layer 2 is 
obtained by depositing a conductive paste on the 
substrate 3. 

In the example described, the insert 22 enables the 
substrate 3 to be held on the bottom of the package 20, 
with this retention being of a mechanical kind. 

The tab(s) 25 also serve (s) to provide electrical 
contact between the ground zone 6 and the package 20. 

When the device forming a resistive load is fixed 
directly on a piece of equipment of the system, without 
being housed in a special package, the insert 22' need 
not have an elastically deformable tab 25 and its lateral 
arms 24' may carry extensions 31 suitable for soldering 
the insert 22 onto a support 30. 

The support 30 may be constituted by a metal plate 
or circuit fixed to the equipment of the system, for 
example. 

Naturally, the invention is not limited to the 
embodiments described above. 

It is also possible to provide an insulating layer 
directly on the face of the insert that faces the 
resistive layer 2, thereby replacing the insulating layer 
13 deposited on the substrate. 
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The microwave device of the invention may also be 
arranged as an attenuator. An embodiment of an 
attenuator-forming device is shown in Figure 6. 

The resistive layer 2' is symmetrical in 
configuration, comprising two trapezoidal regions 2' a 
having their major bases connected to the long sides of a 
central rectangular region 2 f b whose short sides are 
connected to ground. The trapezoidal zones 2 f b are 
connected via their minor bases to conductive strips 5. 

As in the preceding embodiments, a ground plane is 
provided (not shown) that does not completely cover the 
resistive layer 2 f . 



